The production of open pneumothorax by accident or 
The production of open pneumothorax by accident or (1912) and occurred during endobronchial insufflation by an insufflating machine. The second was noted by Bowden (1949) , when the operation was thyroidectomy, anaesthesia being by intratracheal ether. Laryngeal spasm occurred and the patient died. It was found at post-mortem that there had been rupture of a bulla at the apex of the lung. He nunutes. The patient's condition was excellent, and artificial ventilation was being harried out easily and with no muscular resistance.
While confirming the integrity of the endotracheal cuff by examining the pilot balloon, the patient's face was seen to become slightly pale. The pulse at the wrist was impalpable and the surgeon could not feel a heart beat through the diaphragm. The operation was stopped, the table was tilted head downwards, and while ventilation with pure oxygen was carried out, vigorous cardiac massage was performed through the abdominal wound. These efforts were successful in maintaining some circulation, for the patient remained pink and had a capillary reflux during the time his heart had apparently ceased to beat. The pupils had remained contracted, and this encouraged continued efforts at resuscitation. Cardiac puncture was attempted but the heart could not be found with certainty, 110 blood entering the syringe.
It was now noticed that the left half of the diaphragm was bulging into the wound and the diagnosis of pneumothorax was made. A large bore needle was inserted into the thorax in the left mid axillary line in the 6th interspace and gas escaped under pressure. The needle was attached to rubber tubing, the distal end of which was placed under a water seal. The surgeon then felt feeble heart beats but they were not maintained. A second attempt at cardiac puncture was successful and three minims 1/1000 adrenalin were injected and the heart began to beat regularly, but at the rate of 36 beats to the minute. This cardiac action was maintained without further massage.
The time elapsing between the cessation of heart action and its recommencement was 10 minutes.
Despite the slow heart rate the patient's condition improved, and so he was allowed to remain undisturbed for half an hour in the hope that he would begin to breathe and the filling of the heart thereby improve and a normal rhythm follow.
This did not occur, however, and the situation was reviewed.
During the previous 40 minutes no anaesthetic had been given and so anaesthesia was now very light. The tube was still in the trachea, and it was thought that with inadequate anaesthesia, the tube might be irritating the vagus, thus prolonging the heart block. It seemed unwise to remove the tube while the patient was still apuoeic and so an attempt was made to overcome any vagal inhibition by injecting atropine gr. 1/50 intravenously. The heart rate quickened immediately to 120 heart beats per minute.
The condition of the patient now improved. The blood pressure, previously undetectable, was now 135/80 mm. Hg., and having decided to abandon the operation, the abdomen was closed. Prostigmin was then administered intravenously, 0.5 mg. at a time, and at one minute intervals. Breathing recommenced when 2 mg. had been given. The endotracheal tube was removed and the patient returned to bed in an oxygen tent.
An X-ray of the chest while the patient was still on the operating (Melrose, 1950 ; Perry, 1939 In this condition death occurs rapidly and is shown by Macklin (1939) to be due to pressure on the pulmonary vessels by large emphysematous bullae in the mediastinum. There is insufficient filling of the heart and diminution of the coronary flow. The mechanism of the formation of these bullae is also shown by Macklin (1937 Coryllos (1938) found that 52 to 58 mm. Hg. pressure was necessary to rupture the visceral pleura. Marcotte et al. (1940) The application to anaesthesia is found in insufflation anaesthesia as described by Kelly (1912) , Peck (1912) and Janeway (1912) (Janeway, 1912 Gillespie (1940) states that a similar pressure intermittently applied suffices for the institution of controlled respiration. In these cases it is not clear what volumes of gas are being injected at the pressures mentioned.
The volume of gas injected into the lung is of paramount importance, for a volume of gas in excess of the total lung capacity if injected even at a low pressure would distend the lung to a dangerous degree.
The total lung capacity is given as 5,000 c.c. and the functional residual air is given as 2,500 c.c. That is to say, that to obtain full distension of all the alveoli it is necessary to inject 2,500 c.c. Since in artificial ventilation only 500 c.c. are injected, then there is little likelihood of distension or rupture of the lung in the normal case. It is probable, however, that all the alveoli do not respond in the same fashion to a given amount of pressure. Those alveoli in contact with the chest wall and diaphragm are supported by these structures and will be less liable to over-distension than other alveoli in the mediastinum which are in contact with the great veins. The pressure in these veins is low and is subject to variation and so the alveoli in contact with them may more readily be over-distended than those which have more rigid supports. It is not clear how much pressure is needed to rupture an alveolus. It can be taken, however, that more pressure will be required to rupture a well-supported alveolus than will be necessary to rupture one in the mediastinum. In the normal subject, full inspiration followed by forced expiration against a closed glottis produces an intrapulmonary pressure of 40 mm. Hg. (Best & Taylor, 1950) , and it may be presumed that in that circumstance all the alveoli are equally distended and subject to this pressure and so the mediastinal alveoli are able to withstand the pressure within them of 40 mm. Hg. The subjects of these pressures produced by forced expiration are conscious and able to give their alveoli the support of muscle power, and inasmuch as Marcotte et al. (1940) found that in anaesthetized dogs a pressure of 24 mm. Hg. always produced emphysema such pressures should be avoided. Ivee (1950) recommends that a pressure of 30 mm. Hg. should not be exceeded. Organe (1949) states that a pressure of 5 to 8 cm. of water (3.6-5.8 mm. Hg.) is sufficient to expand both lungs. James (1950) and Berman et al. (1950) have described anaesthetic machines which provide automatic controlled Aspiration and the pressures used vary from 10 to 13 cm. of water (7.5-9.4 
